This paper proposes a new class of inequality indices based on the Gini's coefficient (or index). The properties of the indices are studied and in particular they are found to be regular, relative and satisfy the Pigou-Dalton transfer principle. A subgroup decomposition is performed and the method is found to be similar to the one used by Dagum [4, 5] when decomposing the Gini index. The theoretical results are illustrated by case studies, using actual Cameroonian data.
Introduction
Research studies on the measurement of economic inequality are dominated by the Gini index (or coefficient) and the entropy family of indices. Many studies have been devoted to the properties of these two categories of indices. Since the early works of Gini [6] , the Gini index has been studied by several authors, nowadays it lends itself to axiomatic characterisation and at least to two kinds of generalisations [2, 12] . Its decomposition into sub-groups which previously was not very satisfactory has been improved by the recent works of Dagum [4, 5] who proposes a new approach for solving the problem. More recently, S.Mussard [7] proposed a simultaneous decomposition of the Gini index into sub-groups and sources of income etc.
The present study is in keeping with this area of research which it attempts to extend.
We propose a family of inequality indices, denoted ) ( G I , which generalise the Gini index, and which intersects the entropy family through the coefficient of variation squared. We analyse the axiomatic properties of our class of indices and we show in particular, that, it is a class of relative, regular indices which satisfy the Pigou-Dalton transfer principle. We study the consequences of a transfer from a richer to a poorer individual and we show that the effect of such a transfer is maximal at a central value of the income distribution which we define. Next Decomposition of the proposed index into sub-groups is undertaken in section 4. Section 5 analyzes the particular case of  =2 corresponding to coefficient of variation squared which 4 also belongs to the family of entropy indices. Finally, section 6 concludes the paper and section 7 is devoted to references.
Notations and Preliminaries
In this paper,   n i P ,... ,..., 3 , 2 , 1  is a population of n members. X is a positive variable defined in P , and represents an income source distribution between the n members of P .
We denote 1 2 3 , , , , , , in x x x x x , the values of X on the n members of P respectively. We assume that P is partitioned into K subpopulations 1 2 3 , , , , , , hK P P P P P with respectively 1 2 3 , , , , , , 
For any real number  , we define the following real functions:
And,
where,
represents the sum of differentials (to the power  ) relative to x of the income less than x minus the sum of differentials relative to x of the incomes which are greater than
represents the sum of differentials to the power , relative to x of all the incomes of the population.  If we assume If n is even, n=2p, for all x such that,
Properties of ) (x D
D is continuous and differentiable (except at points x 1 , x 2 , x 3 ,…,x n if
D is strictly increasing from   to   , on R .Therefore, it exists a unique point noted  M , for which
is positive for any  M x  and negative for any
D and
 H are two continuous and differentiable functions , and we have,
(ii) For any integer p greater than 1, and for any  >p, set . We only need to show that ) ( (i) Relative invariance or Homogeneity of zero degree:
For any permutation  in
(iv) Dalton's population principle:
, , , ; , , , ; ; , , , Proof: Assertion (ii) being obvious, we only prove (i), (iii) and (iv).
, , , ; , , , ; ; , , , 
And  H is defined as in (3). From Eq. (2), (3) and (6), we deduce that,
. And it follows that (see From now in the rest of paper, we assume that 1   .
Corollary 1:
The maximum value of
, is equal to 
This result shows in particular that, there is no upper limit for inequality; it depends on the size of the population and the parameter . If  >1 and n exceeds 10, the upper value is greater than 1. However, it is interesting to note that : 
of the index, consecutive to an infinitesimal transfer dh from a rich j to a poor i, implies a decrease in the index equal to:
Consequence of a transfer
The result of corollary 2, though given at the nearest increasing monotonic transformation, is interesting since it allows to study the behaviour of is the average income of the population ( see Eq. (5)).
Proposition 3:
For any distribution X, one and only one of the following properties is verified: 
The first and second derivative of f are respectively:  If on the other hand, there exist differentials which are strictly greater than 1, the  , we may proceed by using an exact algorithm or groping by progressively increasing the value of  ; in this later case we will reach 0  as quickly as the large differentials, notably those which are greater than 1 will be relatively more important in number or in value. But if the small differentials are prevalent, 0  will be large and the procedure might appear long; fortunately in practice and above all in developing countries most of the distributions studies are very inegalitarian and the large differentials are frequent and important in terms of value; in general we get 0  close to 1 or 2 .
Case study 1: Student expenditures
During a study on the behaviour of students in school, their weekly expenditures were recorded. We consider here the amount of expenditures by the poorest 50 students.
______________________[INSERT TABLE 1 AROUND HERE]____________________
Here, we observe the fact that, to limit oneself to the poorest students has helped obtain a relatively not very inegalitarian distribution. It presents very frequent small differentials and infrequent and non significant ( in term of value, 246 . 1
implying that the index decreases down to the value 0  =5 then starts increasing (slowly) toward infinity. In this case we could take  = 5 or 6.
Case study 2: Inequality of food expenditures among Cameroonian households working in the formal sector
The ECAMII-2001 database is used. This is a household survey carried out by Cameroon's National Institute of Statistics. Here we consider households whose heads work in the formal sector, i.e. in an officially registered business, and who pay taxes regularly. We have thus retained 1070 households and the results are the following:
Which show that the index starts to increase from the value of 0  =1 and the amplification of the large differentials is significantly felt when the value of  reaches 3. In this case, we can pick up  =1 or 2
Decomposition into Sub-Groups
Since the pioneer works of Bourguignon [1] , Shorrocks [9, 10, 11] and Cowell [2] , decomposability into subgroups (or sub-populations) constitutes one of the most required properties of an inequality index. We show that the ) ( G I index lends itself to decomposition into sub-groups. The decomposition proposed is a generalisation of Dagum's [4, 5] decomposition of the Gini index. First, we present decomposition into two components: The within-groups component and the gross between-groups component. The latter is expressed in the form of effective inequalities between pairs of sub-populations rather than in terms of a simple difference between the means as is the case in the decomposition of many inequality indices. Next, we obtain a decomposition into three components by splitting up the gross between-groups component into two sub-components of which the first is called the net between-groups component, and the second, the transvariational 2 (or overlapping) betweengroup component.
Assume that the population is partitioned into sub-populations   1,2, ,
. We then define for any couple of sub-populations k h P and P , the average difference of Gini of order :
And we introduce the inequality index between the subpopulation k h P and P :
We have in particular:
The gross economic wealth noted 
Definition 3:
The net economic wealth between two subpopulation P h and P k such that from overlapping between the amounts of households'expenditures in urban areas and those residing in semi-urban areas.
A Particular Case for =2
, and all the preceding shows that this index lends itself to a decomposition other than its classical decomposition. A comparison of both of these decompositions allows us in this particular case, to carry an evaluation of the contributions of sub-population to the between groups component of
Corollary 3:
The index of coefficient of variation squared lends itself to a Dagum type decomposition into two components, then into three components as follows :
By equating formula (9) the contribution of each subgroup to the gross between groups component is not null, but is proportional to its within group index and to its size.
(ii) The gross between group index, and consequently the total 2 CV index, are increasing functions of within group indices, which means, in particular, that this decomposition satisfies the Shorrocks [11] subgroup consistency property.
We have applied the above results to evaluate the contributions of each area of residence to the expenditure inequalities of the 1070 households (see case studies 2 and 3), and they are given below:
___________________[INSERT TABLE 4AROUND HERE]____________________
It emerges from the above results that the urban areas are the most inegalitarian. In fact they contribute up to 82.71% to within group inequality and 52.65% to between groups inequality.
Urban areas account for up to 67.60% of the total inequality level in this sector in Cameroon. Source : Calculated by the author from a survey carried out by the NGO Humanus-Cameroun, 2000.
